3$ (a) 


Meriam 8/3 -8/: Forced undamped vibrations. i 


d (1) 2 do sin (wet) 
or F(t) = F sn(u,t) 


" k kJ (4) 
y tom y m 
| LA 
yW = Lu E Simi t 
M stutic deflection 


critical (resonant) driving frequency W, iS Wp, 


(9 Define Upwards dechon as +Ve Yr axis : Set ovi gin 
whee gravity and spring, fores add to o. 


(ii) — Combine Springs ` bd = 200 +4 x31) = 324 N/m 


(ii) S Fy = -koty + Sit) = my y $2 


p 324 Nin ISW q 
> y + ukg y T uk  Sinwst 
= : Tel) 
(iw) wy = E -8 5 jw = 9 ET 


(v) steady state solution : 


y) = static deflection x M x sino t] 


IS N 4 ——L x sin (o, ) 
yt) = 324 Nm i — Urup 


as(c) 


O:04b meters 
I 
(vi) Amplitude = (4 (i = aa ) | 
Slotic def M 


M 

fr oye 6S", Mie = | out) (inl [0003 vales] 
E M 

For w, =11 | , Amplitude = | (oos) cios] =[o06 metes] 


= ae 


Ea 
Given: k = 1000 N/m " 
- [E 
m = 59 ka : 
K=im 
Re = 1.5m 
Fu) = 50 sinlet)Newtons (-t) g= 281 m/s? 
Diagram shows neutral position fi 
Find: 
1Equaki m of wotion for e(t (steady : shake) 
1 Amplification Fador M 
i Wy 
E Smax = amplitude of vibration 
Solution: 6, 
Solution 4 | 
O(+) = stabic deflection * (1 = We" 10) ^ Sin ue 
NS ~~ 


M 


> Need Xo find: 1 w, > M 
A Static deflection e Omak 


Given: k = 1000 N/m 


m = 59 ka is 
Rear m > 
ka = 1.5m 
F9) 7 5o sinet) Newtons (71) gets m/s? 
Diagram shows neutral position J 
Rotate disk a small anale e: springs ane deformed by rhe 
=> change in Spring force is ah Re 
t = change in spring moment, is — (zkR 9) (2) Y 2 Springs 
prina i spring, 


SM, == rkRe + makea  sosw(eiR = lë 


E £k RA mah SOR 
8 + L @ = [din Pt 
> Wy” = (ek R — mgk) = 99.26 [m Tey 


L v 
mh + mR 


M = p— p6. 27,2 = 121 


Static defleskion 6,: — (so(R)- skR' + mahe, = o 
1^ >M,=0 
: = |0, = 0.0032 radians 


cet) = (0:0032 (2:82) sin (84) (+ c sin(9:4+ + 4) ) 


38 (+) 
Whak happens if we add a damper to forced vibrations? 


mx + CX + ky =F, sinut 
x + kt kekx- (F/m) sinw, t 
=e X + 1$ Wy x +w x  =(F/m) sinw, t 


5 |, | 20 Zeno damping ` M = eres ae DC it $=0 
T |. "4 07 Wy 

HM 

| | 


\ 
a 


28(9) 


Summary: Forced undamped vi brafions = 


* Forcin wal tia Ta) = d; sinlu t] or F(t) = F, sin (wot) 


ho 
"UN 2. kl 
a y + m y — "m 
F /k 
| À A 
5 y - G = uu P 
í(——^— 
M stutic deflection 


critical value of wo is t, 


